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(57) ABSTRACT 

A phosphor pattern for a field emission display panel (FED) 
is provided. The phosphor pattern is formed by a process 
which comprises the steps of: (I) forming (A) a photosen 
Sitive resin composition layer containing a phosphor on a 
Substrate to which a conductive layer is formed; (II) selec 
tively irradiating active light to (A) the photosensitive resin 
composition layer containing a phosphor; (III) selectively 
removing (A) the photosensitive resin composition layer to 
which active light has been selectively irradiated by devel 
opment to form a pattern; and (IV) calcining the pattern to 
remove unnecessary portion to form the phosphor pattern. 
Also provided are this process for forming the phosphor 
pattern, a photosensitive element for a FED and a FED 
display panel. 
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PROCESS FOR PREPARING PHOSPHOR 
PATTERN FOR FIELD EMISSION DISPLAY 

PANEL PHOTOSENSITIVE ELEMENT FOR FIELD 
EMISSION DISPLAY PANEL PHOSPHOR 

PATTERN FOR FIELD EMISSION DISPLAY PANEL 
AND FELD EMISSION DISPLAY PANEL 

BACKGROUND OF THE INVENTION 

0001. This invention relates to a process for preparing 
phosphor pattern for a field emission display panel, a pho 
toSensitive element for a field emission display panel, a 
phosphor pattern for a field emission display panel and a 
field emission display panel. 

0002. In the prior art, as one of flat plate display panels, 
there has been known a field emission display panel (here 
inafter referred to as “FED") which enables multi-color 
display panel by providing a phosphor which emits light by 
colliding thereto electrons emitted from metal Surface or a 
Semiconductor Surface while applying an electric field. 
0003. In recent years, accompanying with the progress of 
a Semiconductor fine patterning technique, a number of fine 
field electron-emitting emitters can be formed on a Si wafer 
or a glass Substrate with good reproducibility. 

0004. According to this progress, field emission can be 
realized by applying a Voltage with Several ten volts without 
applying a high Voltage. 

0005 FED is a display element in which a cathode 
Substrate to which emitters are formed and an anode Sub 
Strate to which a fluorescent Surface is formed are opposed 
to each other in a vacuum Sealed apparatus and which emits 
light by electron beam excitation. 

0006 FED can be called as a flat CRT having a number 
of plane electron guns on a flat plane, and in View of many 
advantages of a thickness of about 2 mm, Spontaneous light 
displaying quality as that of CRT, a wide view filed angle of 
about 170, a quick response rate of usec order, environ 
mental resistance as that of a vacuum tube and a low 
consumed power not more than TFT-LCD, it has been 
expected to use as a wide Screen display panel. 

0007. In the prior art, as a method for forming the 
phosphor, a method of coating a slurry liquid or a paste in 
which phosphors of the respective colors are dispersed is 
coated by a printing method Such as Screen printing has been 
proposed and disclosed in Japanese Provisional Patent Pub 
lications No. 115027/1989, No. 124929/1989, No. 124930/ 
1989 and No. 155142/1990. It has also been known that an 
adhesive property of a Specific portion is changed and a 
portion to which a phosphor is to be adhered is Selected 
whereby three colors of R, G and B are separately formed. 

0008 However, the above-mentioned phosphor-dis 
persed slurry liquid is a liquid State So that dispersion failure 
is likely caused by Sedimentation of phosphors, etc. Also, 
when a liquid State photoSensitive resist is used as the Slurry 
liquid, there is a defect of markedly lowering in preservation 
Stability with the progress of dark reaction. Moreover, to 
cope with enlargement of a Screen and making a fine pattern, 
these methods involve problems that they cannot realize 
uniformity in the Screen in View of dimensional accuracy 
and mechanical precision. 
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SUMMARY OF THE INVENTION 

0009. An object of the present invention is to provide a 
process for producing a phosphor pattern for a field emission 
display panel in which a phosphor pattern for a field emis 
Sion display panel can be formed on a Substrate Such as a 
Substrate for forming a phosphor layer for a field emission 
display panel on which a conductive layer is formed with 
good mass productivity, high precision and uniform shape. 
0010 Another object of the present invention is to pro 
vide a process for preparing a phosphor pattern for a field 
emission display panel with excellent workability and envi 
ronmental Safety. 
0011 Further object of the present invention is to provide 
a proceSS for producing a phosphor pattern for a field 
emission display panel which is restrained from decreasing 
in a film thickneSS and excellent in photoSensitivity. 
0012 Still further object of the present invention is to 
provide a photoSensitive element for a field emission display 
panel which is excellent in restraint of edge fusion and 
handling property, and can form a phosphor pattern having 
high precision, uniform shape and excellent photoSensitivity 
with good workability. 

0013 Still further object of the present invention is to 
provide a phosphor pattern for a field emission display panel 
having high precision, uniform shape and excellent in lumi 

CC. 

0014 Still further object of the present invention is to 
provide a field emission display panel provided with a 
phosphor pattern for a field emission display panel having 
high precision, uniform shape and excellent in luminance. 
0015 The first invention relates to a process for preparing 
a phosphor pattern for a field emission display panel which 
comprises the steps of (I) forming (A) a photosensitive resin 
composition layer containing a phosphor on a Substrate to 
which a conductive layer is formed; (II) irradiating active 
light to (A) the photosensitive resin composition layer 
containing a phosphor imagewisely; (III) selectively remov 
ing (A) the photosensitive resin composition layer contain 
ing a phosphor to which active light has been imagewisely 
irradiated by development to form a pattern; and (IV) 
calcining the pattern to remove unnecessary portion to form 
a phosphor pattern. 

0016. The second invention relates to a process for pre 
paring a phosphor pattern for a field emission display, 
wherein the step (I) is 
0017 (Ia) a step of 

0018 placing a photosensitive element having (A) a 
photoSensitive resin composition layer containing a 
phosphor formed on a Support film on the Substrate 
to which a conductive layer is formed So as to contact 
(A) the photosensitive resin composition layer con 
taining a phosphor with the Substrate to which a 
conductive layer is formed and 

0019 applying a pressure to (A) the photosensitive 
resin composition layer containing a phosphor to 
laminate (A) the photosensitive resin composition 
layer containing a phosphor on the Substrate to which 
a conductive layer is formed. 
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0020. The third invention relates to a process for prepar 
ing a phosphor pattern for a field emission display, wherein 
the Step (I) is 
0021 (Ib) a step of 

0022 placing, on a substrate to which a conductive 
layer is formed, (B) a filling layer on (A) a photo 
Sensitive resin composition layer containing a phos 
phor and in Such a State, 

0023 applying a pressure to (B) the filling layer to 
laminate (A) the photosensitive resin composition 
layer containing a phosphor and (B) the filling layer 
on the Substrate to which a conductive layer is 
formed, and (Ic) a step of removing (B) the filling 
layer. 

0024. The fourth invention relates to a process for pre 
paring a phosphor pattern for a field emission display, 
wherein the step (I) is 
0025 (Ib") a step of 

0026 placing a photosensitive element having (B) a 
filling layer on a Support film and (A) a photosensi 
tive resin composition layer containing a phosphor 
thereon on the Substrate to which a conductive layer 
is formed So as to contact (A) the photosensitive 
resin composition layer containing a phosphor with 
the substrate to which a conductive layer is formed 
and 

0027 applying a pressure to (B) the filling layer to 
laminate (A) the photosensitive resin composition 
layer containing a phosphor and (B) the filling layer 
on the Substrate to which a conductive layer is 
formed, and (Ic) a step of removing (B) the filling 
layer. 

0028. The fifth invention relates to a process for prepar 
ing a phosphor pattern for a field emission display panel, 
wherein the respective steps of (I) to (III) are repeated to 
form a multi-colored pattern comprising photoSensitive 
resin composition layer containing phosphors which are 
colored to red, green and blue, and then Subjecting to the 
step of (IV) to form a multi-colored phosphor pattern. 
0029. The sixth invention relates to a process for prepar 
ing a phosphor pattern for a field emission display panel, 
wherein the respective steps of (I) to (IV) are repeated to 
form a multi-colored pattern comprising photoSensitive 
resin composition layer containing phosphors which are 
colored to-red, green and blue. 

0030 The seventh invention relates to a process for 
preparing a phosphor pattern for a field emission display 
panel, wherein (A) said photosensitive resin composition 
layer containing a phosphor contains: 

0031 (a) a polymer having a film-forming property, 

0032 (b) a photopolymerizable unsaturated com 
pound having an ethylenically unsaturated group, 

0033 (c) a photoinitiator forming a free radical by 
irradiation of active light, and 

0034) (d) a phosphor. 
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0035. The eighth invention relates to a photosensitive 
element for a field emission display panel having (A) a 
photosensitive resin composition layer containing a phos 
phor on a Support film. 
0036) The ninth invention relates to a photosensitive 
element for a field emission display panel, wherein Said 
element has (B) a filling layer on a Support film, and (A) a 
photosensitive resin composition layer containing a phos 
phor on (B) he filling layer. 
0037. The tenth invention relates to a phosphor pattern 
for a field emission display panel, wherein (A) said photo 
Sensitive resin composition layer containing a phosphor 
contains: 

0038 (d) a polymer having a film-forming property, 
0039 (e) a photopolymerizable unsaturated com 
pound having an ethylenically unsaturated group, 

0040 (f) a photoinitiator forming a free radical by 
irradiation of active light, and 

0041 (d) a phosphor. 
0042. The eleventh invention relates to a phosphor pat 
tern for a field emission display panel which is prepared by 
the above-mentioned processes. 
0043. The twelfth invention relates to a field emission 
display panel which is provided with the phosphor pattern 
for a field emission display panel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0044 FIG. 1 is a schematic view showing a partial view 
of one example of a Substrate for forming a transmission 
type FED luminescent layer. 
004.5 FIG. 2 is a schematic view showing a partial view 
of one example of a Substrate for forming a reflection type 
FED luminescent layer. 
0046 FIG. 3 is a schematic view showing one example 
of respective Steps in a process for preparing a phosphor 
pattern for a field emission display panel of the present 
invention. 

0047 FIG. 4 is a schematic view showing one example 
of a step for forming a multi-colored pattern of the present 
invention. 

0048 FIG. 5 is a schematic view showing the state in 
which a multi-colored pattern of the present invention is 
formed. 

0049 FIG. 6 is a schematic view showing sectional view 
of one example of a transmission type FED. 
0050 FIG. 7 is a schematic view showing sectional view 
of one example of a reflection type FED. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0051) 
in detail. 

In the following, the present invention is explained 

0052 The first invention relates to a process for preparing 
a phosphor pattern for a field emission display panel which 
comprises the steps of (I) forming (A) a photosensitive resin 
composition layer containing a phosphor on a Substrate to 
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which a conductive layer is formed; (II) irradiating active 
light to (A) the photosensitive resin composition layer 
containing a phosphor imagewisely; (III) selectively remov 
ing (A) the photosensitive resin composition layer contain 
ing a phosphor to which active light has been imagewisely 
irradiated by development to form a pattern; and (IV) 
calcining the pattern to remove unnecessary portion to form 
a phosphor pattern. 

0.053 As the substrate to which a conductive layer is 
formed in the present invention, there may be mentioned, for 
example, a Substrate comprising an inorganic material Such 
as a glass plate, an alumina plate, a ceramics plate, a metal 
Substrate (aluminum, copper, nickel, stainless, etc.) and the 
like, or a Substrate comprising an organic material Such as a 
Synthetic resin plate, and the like, as well as a Substrate in 
which a conductive layer comprising a graphite, metal, alloy 
or metal oxide film is formed, all of which may be subjected 
to a Surface treatment for adhesion. 

0054. A conductive layer comprising a metal, alloy or 
metal oxide (such as aluminum, copper, Silver, gold, nickel, 
chromium, molybdenum, tungsten, platinum, titanium, pal 
ladium, ruthenium dioxide, palladium-silver alloy, indium 
tin oxide, etc.)-is not particularly limited, and can be formed 
by Subjecting a material containing metal or metal oxide to 
deposition, Sputtering, plating, coating, printing, etc. 

0.055 Such a substrate to which a conductive layer is 
formed can be used as a Substrate for forming a phosphor 
layer of a field emission display panel. 
0056. In FIG. 1 and FIG. 2, partial schematic views of 
examples of Substrates for forming a FED phosphor layer. 
0057 FIG. 1 is a substrate for forming a phosphor layer 
to be used as a front plate of a transmission type FED, while 
FIG. 2 is a substrate for forming a phosphor layer to be used 
as an intermediate plate of a reflection type FED. In FIG. 1 
and FIG. 2, the reference numeral 1 is a Substrate for 
forming a FED phosphor layer, and 2 is a conductive layer. 
0.058 AS (A) the photosensitive resin composition layer 
containing a phosphor in the present invention, the compo 
Sition is not particularly limited and can be constituted by a 
photoSensitive resin composition generally used in the pho 
tolithographic method. In the present invention, in View of 
photosensitivity and workability, those containing (a) a 
polymer having a film-forming property, (b) a photopoly 
merizable unsaturated compound having an ethylenically 
unsaturated group, (c) a photoinitiator forming a free radical 
by irradiation of active light, and (d) a phosphor as described 
in EP 0 785565 Al are preferred. 
0059 Also, in (A) the photosensitive resin composition 
layer containing a phosphor according to the present inven 
tion, unnecessary portion is required to be removed by 
calcination. Thus, among (b) the photopolymerizable unsat 
urated compounds having an ethylenically unsaturated 
group at the terminal, it is more preferred to use polyethyl 
ene glycol di(meth)acrylate, polypropylene glycol 
di(meth)acrylate or poly(ethylene-propylene) glycol di(i- 
heth)acrylate each of which has a good thermal decompo 
Sition property. 
0060 Also, when preparing a phosphor pattern men 
tioned hereinbelow, unnecessary portion shall be removed 
by calcination. Thus, among the photoSensitive resin com 
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position constituting (A) the photosensitive resin composi 
tion layer containing a phosphor according to the present 
invention, the photoSensitive resin composition other than 
(d) a phosphor and a binder is required to have good thermal 
decomposition property. Therefore, it is preferred that the 
photosensitive resin composition other than (d) a phosphor 
and a binder shall not contain elements other than carbon, 
hydrogen, oxygen and nitrogen as elements constituting the 
SC. 

0061 The phosphor (d) used in the present invention is 
not particularly limited and those mainly comprising metal 
oxide or metal Sulfide can be used. 

0062. As a phosphor which emits red light (red phos 
phor), there may be mentioned, for example, YOS:Eu, 
Zn(PO4):Mn, YO:Eu, YVO:Eu, (Y.Gd)BO:Eu, 
Y-Zn4(PO):Mn., (Zn,Cd)S: Ag, (Zn, Cd)S:Ag+In-Os, Fe,Os 
attached YOS:Eu, etc. 
0063 As a phosphor which emits green light (green 
phosphor), there may be mentioned, for example, ZnS:Cu, 
Zn2SiO:Mn, ZnS:Cu+Zn2SiO:Mn, GdOS:Tb, 
YAls0:Ce, ZnS:Cu,Al, YOS:Tb, ZnO:Zn, ZnS:Cu, 
Al+InO, LaPO:Ce, Tb, Ba0.6Al-O:Mn., (Zn, Cd)S:Ag, 
(Zn, Cd)S:Cu, Al, ZnS:Cu, Au, Al, Y(Al, Ga). O:Tb, 
YSiO.:Tb, LaC)Cl:Tb, GeO:Mn, etc. 
0064. As a phosphor which emits blue light (blue phos 
phor), there may be mentioned, for example, ZnS:Ag, 
ZnS: Ag, Al, ZnS: Ag, Ga., Al, ZnS: Ag, Cu, Ga., Cl, ZnS: Ag+ 
In 203, CaBOCl: Eu", (Sr, Ca, Ba, 
Mg)(PO)Cl:EU’", Sro(PO)Cl:Eu" 
BaMgAlto Oz:Eu", BaMgAlO:Eu", 
BaMgAl-O:Eu", CoO, Al2O attached ZnS: Ag., ZnS:Ag, 
Ga, etc. 

0065. The particle size of (d) the phosphor in the present 
invention is preferably 0.1 to 20 tim, more preferably 1 to 15 
tim, and particularly preferably 2 to 8 um. If the particle Size 
is less than 0.1 um, emission efficiency tends to be lowered, 
while if it exceeds 20 lum, dispersibility tends to be lowered. 
0066. The shape of (d) the phosphor of the present 
invention is preferably Spherical, and the Surface area is 
preferably as Small as possible. 

0067. A formulation amount of the above-mentioned 
component (a) is preferably 10 to 90 parts by weight, more 
preferably 20 to 80 parts by weight based on the total weight 
of the component (a) and the component (b) as 100 parts by 
weight. If the amount is less than 10 parts by weight, when 
it is Supplied in a roll State as a photoSensitive element, the 
photosensitive resin composition is exuded from the edge 
portion of the roll (hereinafter referred to this phenomenon 
as "edge fusion”) so that the roll can hardly be dispatched 
when laminating the photosensitive element, or there is a 
tendency of lowering in film-forming property. If it exceeds 
90 parts by weight, sensitivity tends to be insufficient. 

0068 A formulation amount of the above-mentioned 
component (b) is preferably 10 to 90 parts by weight, more 
preferably 20 to 80 parts by weight based on the total weight 
of the component (a) and the component (b) as 100 parts by 
weight. If the amount is less than 10 parts by weight, 
Sensitivity of the photoSensitive resin composition contain 
ing a phosphor tend to be insufficient, while if it exceeds 90 
parts by weight, the photocured product tends to be brittle, 
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and when a photoSensitive element is made, the photosen 
Sitive resin composition containing a phosphor is exuded 
from the edge portion due to its fluidity or a film-forming 
property tends to be lowered. A formulation amount of the 
above-mentioned component (c) is preferably 0.01 to 30 
parts by weight, more preferably 0.1 to 20 parts by weight 
based on the total weight of the component (a) and the 
component (b) as 100 parts by weight. If the amount is less 
than 0.01 part by weight, sensitivity of the photosensitive 
resin composition tend to be insufficient, while if it exceeds 
30 parts by weight, absorption of an active light at the 
exposed Surface of the photoSensitive resin composition 
containing a phosphor is increased whereby photocuring at 
the inner portion tends to be insufficient. 
0069. A formulation amount of the above-mentioned 
component (d) is preferably 10 to 400 parts by weight, more 
preferably 50 to 350 parts by weight, particularly preferably 
70 to 300 parts by weight based on the total weight of the 
component (a), the component (b) and the component (c) as 
100 parts by weight. If the amount is less than 10 parts by 
weight, when it is emitted, emission efficiency tends to be 
lowered, while if it exceeds 400 parts by weight, when it is 
made as a photosensitive element, a film-forming property 
or flexibility tends to be lowered. 
0070. In the photosensitive resin composition constitut 
ing (A) the photosensitive resin composition layer contain 
ing a phosphor of the present invention, a plasticizer may be 
added to improve a film-forming property. 
0071. As the plasticizer, those generally used in this field 
of the art may be used, but in view of workability, etc., those 
described in European Patent No. 0 785565 are preferably 
used. 

0.072 The formulating amount of the plasticizer is pref 
erably 0 to 90 parts by weight, more preferably 0 to 80 parts 
by weight, particularly preferably 0 to 70 parts by weight 
based on the total amount of the component (a) and the 
component (b) as 100 parts by weight. If the amount exceeds 
90 parts by weight, sensitivity of the photosensitive resin 
composition constituting (A) the photosensitive resin com 
position layer containing a phosphor tends to be insufficient. 
0.073 To the photosensitive resin composition constitut 
ing (A) the photosensitive resin composition layer contain 
ing a phosphor of the present invention may be added a 
compound having a carboxyl group, a dispersant, a binder, 
a conventionally known dye, pigment, colorant, plasticizer, 
polymerization inhibitor, Surface modifier, Stabilizer, adhe 
Siveness imparting agent, heat curing agent, etc. as described 
in European Patent No. 0 785565 depending on necessity. 

0.074 The photosensitive element for a field emission 
display panel of the present invention comprises (A) the 
photoSensitive resin composition layer containing a phoS 
phor on a Support film. 

0075. The photosensitive element for a field emission 
display panel of the present invention preferably comprises 
on a Support film (B) a filling layer and on the filling layer, 
(A) the photosensitive resin composition layer containing a 
phosphor is further provided to improve workability, etc. 

0.076 The photosensitive element for a field emission 
display panel of the present invention preferably employs 
the above-mentioned photoSensitive resin composition con 
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Stituting (A) the photosensitive resin composition layer 
containing a phosphor of the present invention as (A) the 
photosensitive resin composition layer containing a phos 
phor in the points of workability and photosensitivity, etc. 
0077. The photosensitive element for a field emission 
display panel of the present invention can be formed by 
dissolving or mixing the above-mentioned respective com 
ponents constituting the above-mentioned (A) the photosen 
Sitive resin composition layer containing a phosphor in a 
Suitable Solvent which can dissolve or disperse the respec 
tive components to prepare a uniform Solution or dispersion, 
then coating the Solution or the dispersion on a Support film 
and drying the Same. 
0078. The photosensitive film for a field emission display 
panel of the present invention can be obtained by dissolving 
or mixing the above-mentioned resin, etc. constituting (B) 
the filling layer mentioned below in a suitable solvent to 
prepare a uniform Solution, coating the Solution on a Support 
film and drying the Same, then, dissolving or mixing the 
above-mentioned respective components constituting the 
above-mentioned (A) the photosensitive resin composition 
layer containing a phosphor in a Suitable Solvent which can 
dissolve or disperse the respective components to prepare a 
Solution or uniform dispersion, then coating the Solution or 
the dispersion on (B) the filling layer and drying the same. 
0079. As the Support film to be used in the present 
invention, there may be mentioned those which are chemi 
cally and thermally stable and constituted by a plastic 
material, for example, polyethylene terephthalate, polycar 
bonate, polyethylene and polypropylene, etc., of these, pol 
ethylene terephthalate and polyethylene are preferred, and 
polyethylene terephthalate is more preferred. 

0080 Since the Support film shall be removable from (A) 
the photoSensitive resin composition layer containing a 
phosphor at a later Stage, it shall not be a film the Surface of 
which is Subjected to Surface treatment which makes 
removal impossible or shall not comprise Such a material. 
0081. The thickness of the support film is preferably 5 to 
100 um, more preferably 10 to 80 tum. 
0082. As the solvent which can dissolve or disperse the 
above-mentioned respective components constituting (A) 
the photoSensitive resin composition layer containing a 
phosphor, there may be mentioned, for example, toluene, 
acetone, methyl ethyl ketone, methyl isobutyl ketone, eth 
ylene glycol monomethyl ether, ethylene glycol monoethyl 
ether, Y-butyrolactone, N-methylpyrrolidone, dimethylfor 
mamide, tetramethylsulfone, diethylene glycol dimethyl 
ether, diethylene glycol monobutyl ether, chloroform, meth 
ylene chloride, methyl alcohol, ethyl alcohol, etc. These may 
be used Singly or in combination of two or more. 
0083. As the coating method, any methods convention 
ally known in the art may be used, and there may be 
mentioned, for example, the knife coating method, the roll 
coating method, the Spray coating method, the gravure 
coating method, the bar coating method, and the curtain 
coating method, etc. 
0084. The drying temperature is preferably 60 to 130° C. 
and the drying time is 3 minutes to one hour. 
0085 The thickness of (A) the photosensitive resin com 
position layer containing a phosphor of the photosensitive 
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element for a field emission display panel of the present 
invention is not particularly limited, and preferably made 5 
to 200 um, more preferably 8 to 120 tim, particularly 
preferably 10 to 80 um. If the thickness is less than 5 tim, a 
phosphor pattern after calcination mentioned below 
becomes thin and emission efficiency tends to be lowered, 
while if it exceeds 200 um, the shape of the phosphor pattern 
tends to be bad. 

0.086 (A) the photosensitive resin composition layer con 
taining a phosphor of the photoSensitive element for a field 
emission display panel of the present invention preferably 
has a viscosity at 100° C. of 1 to 1x10 Pa sec, more 
preferably 2 to 1x10 Pa sec, particularly preferably 5 to 
1x10 Pa sec, most preferably 10 to 1x10 Pa sec. If the 
viscosity at 100° C. is less than 1. Patsec, the viscosity at 
room temperature becomes too low and when a photosen 
Sitive element is made by using the composition, (A) the 
photoSensitive resin composition layer containing a phoS 
phor tends to be exuded from an edge portion whereby a film 
forming property tends to be lowered. If it exceeds 1x10' 
PaSec, adhesive properties of (A) the photosensitive resin 
composition layer containing a phosphor to the SubStrate to 
which a conductive layer tends to be lowered. 
0087 As sensitivity of (A) the photosensitive resin com 
position layer containing a phosphor of the present inven 
tion, when active light is imagewisely irradiated with a 
predetermined dose of active light by using 21 grades Step 
tablet (available from Hitachi Chemical Co., Ltd.), etc. in the 
Step of imagewisely irradiating active light mentioned here 
inbelow, and development is carried out by the Step of 
removing unnecessary portion by development mentioned 
hereinbelow, the Step number of the remaining Step tablet of 
(A) the photosensitive resin composition layer containing a 
phosphor is preferably 1 to 21 grades, more preferably 1.5 
to 18 grades, particularly preferably 2 to 15 grades. 
0088 As resolution of (A) the photosensitive resin com 
position layer containing a phosphor of the present inven 
tion, when active light is imagewisely irradiated with a 
predetermined dose of active light by using a photomask for 
evaluating resolution (available from Hitachi Chemical Co., 
Ltd.), etc., and development is carried out by the Step of 
removing unnecessary portion by development mentioned 
hereinbelow, the minimum line/space of the remaining (A) 
the photoSensitive resin composition layer containing a 
phosphor is preferably 1 mm/1 mm or less, more preferably 
900 um/900 um or less, particularly preferably 800 um/800 
tim or less. 
0089 AS adhesive properties of (A) the photosensitive 
resin composition layer containing a phosphor of the present 
invention, when active light is imagewisely irradiated with 
a predetermined dose of active light by using a photomask 
for evaluating resolution (available from Hitachi Chemical 
Co., Ltd.), etc., and development is carried out by the Step 
of removing unnecessary portion by development men 
tioned hereinbelow, the minimum line/space of the remain 
ing (A) the photosensitive resin composition layer contain 
ing a phosphor is preferably 400 um/400 um or less, more 
preferably 350 um/400 um or less, particularly preferably 
300 um/400 um or less. 
0090. On (A) the photosensitive resin composition layer 
containing a phosphor of the photoSensitive element for a 
field emission display panel of the present invention, a 
removable cover film may be laminated. 
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0091 As a material for the cover film, there may be 
mentioned, for example, polyethylene, polypropylene, poly 
ethylene terephthalate, polycarbonate, etc. Preferred mate 
rials are those which have an adhesive force to (A) the 
photosensitive resin composition layer containing a phos 
phor Smaller-than an adhesive force between the Support 
film and (A) the photosensitive resin composition layer 
containing a phosphor. 

0092. The film thickness of the cover film is not particu 
larly limited, but preferably 5 to 100 um, more preferably 10 
to 90 um. 
0093. The thus prepared photosensitive element for a 
field emission display panel of the present invention can be 
Stored by wounding in a roll State. 
0094. As a material for constituting (B) the filling layer in 
the photoSensitive element for a field emission display panel 
of the present invention, it is not particularly limited So long 
as a resin having thermoplastic properties which deforms by 
a StreSS from outside, and there may be mentioned, for 
example, a film-forming property imparting polymer, poly 
ethylene, polypropylene, polyvinyl chloride, polyvinyl 
acetate, polyvinylidene chloride, polystyrene, polyvinyltolu 
ene, polyacrylic acid ester, polymethacrylic acid ester, a 
copolymer of ethylene and Vinyl acetate, a copolymer of 
ethylene and acrylic acid ester, a copolymer of vinyl chloride 
and Vinyl acetate, a copolymer of Styrene and acrylic acid 
ester or methacrylic acid ester, a copolymer of vinyl toluene 
and acrylic acid ester or methacrylic acid ester, a polyvinyl 
alcohol type resin (a hydrolyzed product of polyvinyl 
acetate, a hydrolyzed product of a copolymer of ethylene 
and Vinyl-acetate, a hydrolyzed product of a copolymer of 
vinyl chloride and vinyl acetate, etc.), a water-Soluble Salt of 
carboxyalkyl cellulose, a water-Soluble cellulose ether, poly 
Vinylpyrrolidone, a rein having a carboxyl group obtained 
by copolymerizing an unsaturated carboxylic acid and an 
unsaturated monomer copolymerizable there with, and the 
like. 

0095. In (B) the filling layer in the photosensitive element 
for a field emission display panel of the present invention, in 
view of restraining migration to (B) the filling layer, it may 
be optionally added thereto the above-mentioned (b) a 
photopolymerizable unsaturated compound having an eth 
ylenically unsaturated group, (c) a photoinitiator forming a 
free radical by irradiation of active light, a compound having 
a carboxyl group, a dye, a coloring agent, a plasticizer, a 
polymerization inhibitor, a Surface modifier, a Stabilizer, an 
adhesive property imparting agent, a heat curing agent, etc. 
depending on necessity. AS these materials, those which can 
be used in the photoSensitive resin composition constituting 
(A) the photosensitive resin composition layer containing a 
phosphor may be used. 

0096. Among the materials as mentioned above, for 
example, as for polyethylene, polypropylene, Teflon, etc. 
may be used as (B) the filling layer by molding to a film State 
using the melt extrusion method, etc. With regard to the 
resins other than those as mentioned above, a material Such 
as a resin is dissolved in a Solvent which can dissolve the 
material uniformly and the Solution is coated on a Support 
film and dried to obtain (B) the filling layer. 
0097 As the solvent which can dissolve the above 
mentioned resin, etc. constituting (B) the filling layer in the 
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photoSensitive element for a field emission display panel of 
the present invention, there may be mentioned, for example, 
water, toluene, acetone, methyl ethyl ketone, methyl isobu 
tyl ketone, ethylene glycol monomethyl ether, ethylene 
glycol monoethyl ether, Y-butyrolactone, N-methylpyrroli 
done, dimethylformamide, tetramethylsulfone, diethylene 
glycol dimethyl ether, diethylene glycol monobutyl ether, 
chloroform, methylene chloride, methyl alcohol, ethyl alco 
hol, etc. These may be used Singly or in combination of two 
O OC. 

0.098 As the coating method, any methods convention 
ally known in the art may be used, and there may be 
mentioned, for example, the knife coating method, the roll 
coating method, the Spray coating method, the gravure 
coating method, the bar coating method, and the curtain 
coating method, etc. 
0099] The drying temperature is preferably 60 to 130° C. 
and the drying time is 3 minutes to one hour. 
0100 The thickness of (B) the filling layer in the photo 
Sensitive element for a field emission display panel of the 
present invention is not particularly limited, and in View of 
patterning properties of three colors of phosphor layers of R, 
G and B on the substrate for forming the FED phosphor 
layer, it is preferably made 10 to 200 um, more preferably 20 
to 100 lum. 
0101 (B) the filling layer in the photosensitive element 
for a field emission display panel of the present invention 
preferably has a viscosity at 100° C. of 1 to 1x10 Pa sec, 
more preferably 2 to 1x10 Pa sec, particularly preferably 5 
to 1x107 Pa'sec, most preferably 10 to 1x10 Pa sec. If the 
viscosity at 100° C. is less than 1. Patsec, the viscosity at 
room temperature becomes too low and when a film is made 
by using the composition, (B) the filling layer tends to be 
exuded from an edge portion whereby a film forming 
property tends to be lowered. If it exceeds 1x10 Pa sec, 
three colors of phosphor layers of R, G and B of (A) the 
photoSensitive resin composition layer containing a phoS 
phor tends to be not uniformly formed. 
0102) After forming (B) the filling layer on the support 
film, by forming (A) the photosensitive resin composition 
layer containing a phosphor as mentioned above thereon, a 
photoSensitive element for a field emission display panel of 
the present invention can be obtained. 
0103) On (B) the filling layer of the photosensitive ele 
ment for a field emission display panel of the present 
invention having (A) the photosensitive resin composition 
layer containing a phosphor and (B) the filling layer, a 
removable cover film may be laminated. 
0104. As a material for the cover film, there may be 
mentioned, for example, polyethylene, polypropylene, poly 
ethylene terephthalate, polycarbonate, etc. Preferred mate 
rials are those which have an adhesive force to (B) the filling 
layer Smaller than an adhesive force between (A) the pho 
toSensitive resin composition layer containing a phosphor 
and (B) the filling layer. 
0105 (B) the filling layer of the present invention may be 
a laminated Structure of the above mentioned materials of 
components which can be used in the invention. 
0106 The thus prepared photosensitive element for a 
field emission display panel of the present invention having 
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(A) the photosensitive resin composition layer containing a 
phosphor and (B) the filling layer in a film state can be stored 
by wounding in a roll State. 
0107 (B) the filling layer in the present invention must be 
finally removed from (A) the photosensitive resin compo 
Sition layer containing a phosphor. Thus, it is preferred to 
optionally and previously Select a material which is capable 
of removing from (A) the photosensitive resin composition 
layer containing a phosphor. 

0108. In the film having (A) the photosensitive resin 
composition layer containing a phosphor and (B) the filling 
layer in the present invention, in View of workability, (A) the 
photosensitive resin composition layer containing a phos 
phor preferably comprises a Support film, (A) the photosen 
Sitive resin composition layer containing a phosphor and a 
cover film, and (B) the filling layer preferably comprises a 
Support film, (B) the filling layer and a cover film. 
0109) Also, in the step of removing (B) the filling layer 
mentioned hereinbelow, in order to improve peeling prop 
erty of (B) the filling layer, between (B) the filling layer and 
the cover film, a film for easily Separating the layer (B) and 
the layer (A), which has a small adhesive force with (A) the 
photosensitive resin composition layer containing a phos 
phor and the cover film than that with (B) the filling layer 
may be provided. 
0110. In the following, one example of the process for 
preparing a phosphor pattern for a field emission display 
panel of the present invention will be explained by referring 
to the respective steps of FIG. 3 when a substrate for 
preparing a phosphor layer to be used as a transmittance type 
FED front panel to which a conductive layer and a black 
matrix are formed. Incidentally, FIG. 3 is a schematic view 
showing respective Steps of one example of the proceSS for 
preparing a phosphor pattern for a field emission display 
panel of the present invention. 

0111 (I) Step of Forming (A) Photosensitive Resin Com 
position Layer Containing a Phosphor on a Substrate to 
Which a Conductive Layer is Formed 
0112) In the step of (I), (A) the photosensitive resin 
composition layer containing a phosphor is formed on the 
substrate to which the conductive layer and the black matrix 
are formed. 

0113 As the method for preparing (A) the photosensitive 
resin composition layer containing a phosphor, there may be 
mentioned, for example, a method wherein a Solution of the 
photosensitive resin composition constituting (A) the pho 
toSensitive resin composition layer containing a phosphor is 
coated by using a conventionally known method to form a 
photosensitive resin composition layer, a method wherein 
the photoSensitive elements for a field emission display 
panel of the present invention as mentioned above are used 
and they are laminated to form a photosensitive resin 
composition layer, and the like. 

0114. In view of workability, environmental safety, film 
forming property of the photoSensitive resin layer to a 
large-sized Surface Substrate, it is preferred to use the 
method wherein the photosensitive elements for a field 
emission display panel of the present invention as mentioned 
above are used and they are laminated to form a photosen 
Sitive resin composition layer. 
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0115. As the coating method in the method wherein a 
Solution of the photosensitive resin composition is coated by 
using a conventionally known method to form a photosen 
Sitive-resin composition layer, there may be mentioned, for 
example, a roll coating method, a spray coating method, an 
electro-deposition method, a curtain coating method, or the 
like. Of these, in the case of a Substrate with a large-sized 
Surface, a curtain coating-method is preferably used since a 
photoSensitive resin composition layer can be uniformly 
formed with Simply and easily. 
0116. As a process for forming (A) the photosensitive 
resin composition layer containing a phosphor by using the 
photoSensitive elements for a field emission display panel of 
the present invention, there may be mentioned, for example, 

0117 (i) (Ia) a process of placing a photosensitive 
element having (A) a photosensitive resin composi 
tion layer containing a phosphor formed on a Support 
film on the Substrate to which a conductive layer is 
formed So as to contact (A) the photosensitive resin 
composition layer containing a phosphor with the 
Substrate to which a conductive layer is formed and 
applying a pressure to (A) the photosensitive resin 
composition layer containing a phosphor to laminate 
(A) the photosensitive resin composition layer con 
taining a phosphor on the Substrate to which a 
conductive layer is formed; 

0118 (ii) (Ib) a process which comprises the steps of 
placing, on a Substrate to which a conductive layer is 
formed, (B) a filling layer on (A) a photosensitive 
resin composition layer containing a phosphor and in 
Such a state, applying a pressure to (B) the filling 
layer to laminate (A) the photosensitive resin com 
position layer containing a phosphor and (B) the 
filling layer on the Substrate to which a conductive 
layer is formed, and (Ic) a step of removing (B) the 
filling layer; 

0119 (iii) (Ib") a process which comprises the steps 
of placing a photosensitive element having (B) a 
filling layer on a Support film and (A) a photosensi 
tive resin composition layer containing a phosphor 
thereon on the Substrate to which a conductive layer 
is formed So as to contact (A) the photosensitive 
resin composition layer containing a phosphor with 
the substrate to which a conductive layer is formed 
and applying a pressure to (B) the filling layer to 
laminate (A) the photosensitive resin composition 
layer containing a phosphor and (B) the filling layer 
on the Substrate to which a conductive layer is 
formed, and (Ic) a step of removing (B) the filling 
layer. 

0120 In the following, processes for laminating (A) the 
photoSensitive resin composition layer containing a phoS 
phor by using the processes (ii) and (iii) will be explained in 
more detail. 

0121 A Substrate for forming a FED phosphor layer to 
which a conductive layer 2 and a black matrix are formed is 
shown in FIG. 3(I), and a state of forming (A) a photosen 
Sitive resin composition layer containing a phosphor and (B) 
a filling layer on the substrate for forming a FED phosphor 
layer in which pressure is applied to (B) the filling layer in 
the state of providing (A) the photosensitive resin compo 
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Sition layer containing a phosphor and (B) the filling layer on 
the substrate is shown in FIG. 3(II). 
0122) In FIG. 3(I) and FIG.3(II), the reference numeral 
3 is a black matrix, 4 is (A) a photosensitive resin compo 
Sition layer containing a phosphor, 5 is (B) a filling layer and 
6 is a pressing roller. 
0123. In FIG. 3(II), as a method for forming (A) the 
photosensitive resin composition layer 4 containing a phos 
phor on the substrate 1 for forming a FED phosphor layer, 
there may be mentioned, for example, a method of laminat 
ing with the use of the above-mentioned photosensitive 
element having the Support film, (B) the filling layer and (A) 
the photoSensitive resin composition layer containing a 
phosphor, and the like. 
0.124. When lamination is carried out by using the pho 
toSensitive element and a cover film is present in the 
photosensitive element, after removing the cover film, (B) 
the filling layer 5 is provided at the upper side of (A) the 
photosensitive resin composition layer 4 containing a phos 
phor So as to contact (A) the photosensitive-resin composi 
tion layer 4 containing a phosphor with the Surface of the 
substrate 1 for forming a FED phosphor layer to which the 
conductive layer 2 is formed, then (B) the filling layer 5 is 
pressed to laminate (A) the photosensitive resin composition 
layer 4 containing a phosphor and (B) the filling layer 5 to 
the substrate 1 for forming a FED phosphor layer. 
0125) In FIG. 3(II), as the method for pressing by pro 
viding (B) the filling layer 5 at the upper portion of (A) the 
photosensitive resin composition layer 4 containing a phos 
phor, there may be mentioned, for example, the method in 
which (B) the filling layer 5 (when a cover film is present, 
after removing the cover film) is provided at the upper 
portion of (A) the photosensitive resin composition layer 4 
containing a phosphor and then pressing the same with a 
pressing roller 6, etc., and the like. 
0.126 Also, in order to form three colors of phosphor 
layers of R, G and B of (A) the photosensitive resin 
composition layer 4 containing a phosphor more uniformly, 
when a support film is present on (B) the filling layer 5, 
pressing may be carried out by a pressing roller 6, etc. Wile 
removing the Support film depending on necessity. 
0127. The bonding pressure at this time is preferably.2.4x 
10 to 2.4x10 N/m, more preferably 4.8x10 to 1.2x10 
N/m, particularly preferably 9.6x10° to 2.4x10' N/m in a 
linear pressure. If the linear pressure is less than 2.4x10° 
N/m, three colors of phosphor layers of R, G and B of (A) 
the photoSensitive resin composition layer 4 containing a 
phosphor cannot be formed uniformly, while if it exceeds 
2.4x10 N/m, the Substrate 1 for forming a FED phosphor 
layer tends to be broken. 
0128. Here, as the method for making the linear pressure 
5x10 N/m, there may be mentioned, for example, a method 
in which the linear pressure is made 5x10 N/m by making 
a cylinder-pressure (normal pressure of 1 atom is 0) of a 
laminating machine 2 kgf/cm using a laminating machine 
having a cylinder diameter of 40 mmcp and a Substrate with 
a size of 3 mm in thickness, 10 cm in width and 10 cm in 
length (Square), a method in which the linear pressure is 
made 5x10 N/m by making a cylinder pressure (normal 
pressure of 1 atom is 0) of a laminating machine 4 kgf/cm 
using a laminating machine having a cylinder diameter of 40 
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mmcp and a Substrate with a size of 3 mm in thickness, 20 cm 
in width and 20 cm in length (Square), and the like. 
0129. In order to further improve formation of three 
colors of phosphor layers of R, G and B of (A) the photo 
Sensitive resin composition layer 4 containing a phosphor 
more uniformly, lamination may be carried out by pressing 
(B) the filling layer 5 while heating by a heating roller, etc., 
to the surface of the substrate 1 for forming a FED phosphor 
wherein the conductive layer 2 is formed. 
0130. The heating temperature when heating is carried 
out is preferably 10 to 140° C., more preferably 20 to 135° 
C., particularly preferably 30 to 130° C. If the heating 
temperature is less than 10 C., three colors of phosphor 
layers of R, G and B of (A) the photosensitive resin 
composition layer 4 containing a phosphor cannot be formed 
uniformly, while if it exceeds 140°C., (A) the photosensitive 
resin composition layer 4 containing a phosphor tends to be 
heat-cured. 

0131 When (B) the filling layer 5 is heated as mentioned 
above, it is not necessary to carry out preheating of the 
substrate 1 for forming a FED phosphor layer, but in order 
to further improve formation of three colors of phosphor 
layers of R, G and B of (A) the photosensitive resin 
composition layer 4 containing a phosphor more uniformly, 
a heat-preSSure roller the Surface of which is made of a 
material enriched in flexibility Such as rubber, plastics, etc. 
may be used. 

0132) The thickness of the layer of the material enriched 
in flexibility is preferably made 200 to 400 um. 

0133. Further, with the same reason as mentioned above, 
the above-mentioned pressure and heat-pressure may be 
carried out under a reduced pressure of 5x10" Pa or less. 
0134. Also, after completion of the lamination, heating 
may be carried out within the range of 30 to 150° C. for 1 
to 120 minutes. At this time, when a Support film is present 
on (B) the filling layer 5, the support film may be removed 
depending on necessity. 

0135). As described above, (A) the photosensitive resin 
composition layer 4 containing a phosphor can be formed 
uniformly on the Substrate 1 for forming a FED phosphor 
layer. 

0136. In FIG. 3(II), (A) the photosensitive resin compo 
Sition layer 4 containing a phosphor and (B) the filling layer 
5 may be separately laminated by each pressing to the 
Substrate 1 under heating. 
0.137 As the heat-pressure conditions when the two lay 
erS are Separately pressed under heating, the conditions 
where the above-mentioned conditions for heat pressing the 
two layerS Simultaneously can be used. 
0138. The state in which (A) the photosensitive resin 
composition layer 4 containing a phosphor and (B) the 
filling layer 5 are laminated as mentioned above is shown in 
FIG.3(III). 
0139 Next, the state where (B) the filling layer 5 is 
removed from the state of FIG. 3(III) is shown in FIG. 
3(IV). 
0140. When removing (B) the filling layer 5, in order to 
easily remove (B) the filling layer 5, the substrate 1 for 
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forming a FED phosphor layer may be cooled (generally in 
the range of -50 to 50° C.) in the state of FIG. 3(III). 
0141 As the method for removing (B) the filling layer 5, 
there may be mentioned, for example, a method of physi 
cally peeling off (B) the filling layer 5 by bonding an 
adhesive tape or using a tool with a hook shape, etc., and the 
like. 

0142. In order to improve workability, a method of peel 
ing off (B) the filling layer 5 by utilizing a power of static 
electricity, Suction, etc. 
0143 Immediately after peeling (B) the filling layer 5, 
(B) the filling layer 5 can be wound by using a wind-up 
roller, etc. 
014.4 (II) Step of Irradiating Active Light Imagewisely to 
(A) Photosensitive Resin Composition Layer Containing a 
Phosphor 
0145 The state of imagewisely irradiating active light to 
(A) the photosensitive resin composition layer 4 containing 
a phosphor is shown in FIG. 3(V). In FIG. 3(V), the 
reference numeral 7 is a photomask and 8 is active light. 
0146 In FIG. 3(V), as the method of imagewisely irra 
diating active light 8, there may be mentioned a method in 
which active light 8 is imagewisely irradiated to the upper 
portion of (A) the photosensitive resin composition layer 4 
containing a phosphor in the state of FIG. 3(IV) through a 
photomask 7 Such as a negative film, a positive film, etc., 
and the like. 

0147 At this time, on (A) the photosensitive resin com 
position layer 4 containing a phosphor, the above-mentioned 
Support film is newly covered and active light 8 may be 
image-wisely irradiated. 
0148 When (B) the filling layer 5 comprises a material 
which transmit the active light 8, the present Step is carried 
out in the state that (B) the filling layer 5 is provided and 
then the above-mentioned step of removing (B) the filling 
layer may be carried out. 
0149. As the active light 8, known active light source 
may be used, and there may be mentioned, for example, light 
generated from carbon arc, mercury vapor arc, Xenon arc, 
and others. 

0150. The sensitivity of the photoinitiator is generally the 
maximum at the ultraViolet ray region So that the active light 
Source at that case shall be those which irradiate the ultra 
violet ray effectively. When the photoinitiator is sensitive to 
Visible light Such as 9,10-phenanthrenequinone, etc., as the 
active light 8, a visible light is used. AS the light Source, in 
addition to the above-mentioned light sources, flood bulb for 
photography, Solar lamp, etc., may be used. 
0151. As the active light 8 in the present invention, there 
may be mentioned parallel light, Scattered light, etc., and 
either of the parallel light or the Scattered light may be used, 
the both may be used in one Step, or else, the both may be 
used separately with two steps. When both of them are used 
Separately with two steps, either one may be used firstly. 
0152. A dose of the active light 9 in the present invention 
is not particularly limited, but in view of photocurability, it 
is preferably made 5 to 10000 m.J/cm', more preferably 7 to 
5000 m.J/cmf, particularly preferably 10 to 1000 m.J/cm°. 
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0153 (III) Step of Forming Pattern by Selectively 
Removing (A) the Photosensitive Resin Composition Layer 
Containing a Phosphor to Which Active Light is Image 
wisely Irradiated by Development 
0154) The state in which unnecessary portion is removed 
by development is shown in FIG.3(VI). In FIG.3(VI), the 
reference numeral 4 is a photoSensitive resin layer contain 
ing a phosphor after photocuring. 

0155) In FIG. 3(VI), as the method of development, for 
example, when the support film and (B) the filling layer 5 are 
present on (A) the photosensitive resin composition layer 4 
containing a phosphor after imagewisely irradiating the 
active light 8, there may be mentioned a method in which, 
after removing these layers, development is carried out by 
the conventionally known method Such as spraying, dipping 
under rocking, brushing, Scrapping, etc. by using a known 
developer Such as an alkali acqueous Solution, an aqueous 
developer, an organic Solvent, etc., to remove the unneces 
Sary portion. 

0156. As the method of removing the unnecessary por 
tion of (A) the photosensitive resin composition layer 4 
containing a phosphor, dry development in which by utiliz 
ing the difference between the exposed portion and the 
unexposed portion, only the unnecessary portion having 
adhesiveness of (A) the photosensitive resin composition 
layer 4 containing a phosphor is peeled off may be carried 
Out. 

O157 As a base for the alkali acqueous solution, there may 
be mentioned alkali hydroxide (hydroxide of lithium, 
Sodium or potassium, etc.), alkali carbonate (carbonate or 
bicarbonate of lithium, Sodium or potassium, etc.), alkali 
metal phosphoric acid salt (potassium phosphate, Sodium 
phosphate, etc.), alkali metal pyrophosphoric acid Salt 
(Sodium pyrophosphate, potassium pyrophosphate, etc.), tet 
ramethyl ammonium hydroxide, triethanolamine, etc., and 
of these, Sodium carbonate, tetramethyl ammonium hydrox 
ide, etc., may be mentioned as preferred bases. 
0158. A pH of the alkali acqueous solution to be used for 
development is preferably 9 to 11, and the temperature 
thereof can be adjusted in comply with the developability of 
(A) the photosensitive resin composition layer 4 containing 
a phosphor. 

0159. In the alkali acqueous solution, a surfactant, an 
anti-foaming agent, a Small amount of an organic Solvent for 
promoting development may be mixed. 
0160. As the aqueous developer, there may be mentioned 
a developer comprising water or the alkali acqueous Solution 
and at least one of an organic Solvent. 
0.161 Here, as a base of the alkali acqueous solution, in 
addition to the above-mentioned Substances, there may be 
mentioned, for example, borax, Sodium metasilicate, etha 
nolamine, ethylenediamine, diethylenetriamine, 2-amino-2- 
hydroxymethyl-1,3-propanediaol, 1,3-diaminopropanol-2- 
morpholine, tetramethyl ammonium hydroxide, etc. 
0162 A pH of the aqueous developer is preferably 8 to 
12, more preferably 9 to 10. 
0163. In the aqueous developer comprising water and at 
least one kind of an organic Solvent (when the organic 
Solvent is not dissolved in water, it is an emulsion Solution), 
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as the organic Solvent, there may be mentioned, for example, 
acetone alcohol, acetone, ethyl acetate, alkoxyethanol hav 
ing an alkoxy group with 1 to 4 carbon atoms, ethyl alcohol, 
isopropyl alcohol, butyl alcohol, diethylene glycol monom 
ethyl ether, diethylene glycol monoethyl ether, diethylene 
glycol monobutyl ether, triethylene glycol monobutyl ether, 
dipropylene glycol monomethyl ether, dipropylene glycol 
monopropyl ether, 3-methyl-3-methoxybutyl acetate, 1,1,1- 
trichloroethane, N-methylpyrrollidone, N,N-dimethylforma 
mide, cyclohexanone, methyl isobutyl ketone, g-butyrolac 
tone, etc. These may be used singly or in combination of two 
O OC. 

0164. The concentration of the organic solvent is gener 
ally within the range of 2 to 90% by weight, and the 
temperature can be adjusted depending on the developability 
thereof. 

0.165. In the aqueous developer, a small amount of a 
Surfactant, an anti-foaming agent may be mixed. 

0166 As the organic solvent developer which is used 
alone, there may be mentioned, for example, 1,1,1-trichlo 
roethane, N-methylpyrrolidone, N,N-dimethylformamide, 
cyclohexanone, methyl isobutyl ketone, Y-butyrolactone, 
etc. To these organic Solvent, water may be added within the 
range of 1 to 20% by weight in order to prevent from 
flaming. 

0167. In the conventionally known developer Such as 
water, alkali aqueous Solution, aqueous developer (those 
which comprise water and at least one kind of an organic 
Solvent or the alkali aqueous Solution and at least one kind 
of an organic Solvent), organic Solvent, etc., it is preferred to 
not contain a metalion other than the alkali metal ion nor a 
halogen ion in the point of preventing from deterioration of 
the phosphor at development. 

0168 Also, after the development, in order to prevent 
from deterioration of the phosphor, the alkali metal ions 
remained in the photoSensitive resin composition layer 4 
containing a phosphor after photocuring can be treated 
(neutralizing treatment) by the conventionally known 
method Such as Spraying, dipping under rocking, brushing, 
Scrapping, etc., by using a Lewis acid or a Solution thereof. 

0169. After the neutralization treatment, a step of wash 
ing with water may be carried out. 

0170 After the development, in order to improve adhe 
Siveness and chemical resistance, etc. of the photoresist 
containing a phosphor on the Surface of the Substrate for 
forming a phosphor layer, irradiation by ultraViolet ray due 
to a high pressure mercury lamp, etc., and heating may be 
carried out. 

0171 A dose of irradiating the ultraviolet ray at this time 
is generally 0.2 to 10 J/cm, and heating may be also carried 
out at the time of the irradiation. 

0172 The temperature at the time of heating is preferably 
60 to 180° C., more preferably 100 to 180° C. The heating 
time is preferably 15 to 90 minutes. 

0173 Irradiation of the ultraviolet ray and heating may be 
carried out Separately and either of which may be carried out 
firstly. 
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0174 (IV) Step of Forming Phosphor Pattern by Remov 
ing Unnecessary Portion from the Above-Mentioned Phos 
phor Pattern by Calcination 
0.175. The state of forming phosphor pattern after remov 
ing unnecessary portion by calcination is shown in FIG. 
3(VII). In FIG. 3(VII), the reference numeral 9 is a phos 
phor pattern. 

0176). In FIG. 3(VII), the calcination method is not 
particularly limited, and by using the conventionally known 
calcination method, unnecessary portions other than the 
phosphor and the binder are removed to form a phosphor 
pattern. 

0177. The calcination temperature at this time is prefer 
ably 350 to 800° C., more preferably 400 to 600° C. The 
calcination time is preferably 3 to 120 minutes, more pref 
erably 5 to 90 minutes. 
0.178 The temperature raising rate at this time is prefer 
ably 0.5 to 50° C./min, more preferably 1 to 45° C./min. 
Also, during 350 to 450° C. before reaching to the maximum 
temperature, a step of retaining the temperature may be 
provided, and the retaining time thereof is preferably 5 to 
100 minutes. 

0179 The calcination may be carried out under air atmo 
Sphere, under nitrogen atmosphere, or under air atmosphere 
and nitrogen atmosphere in combination. Also, during the 
temperature raising procedure, air atmosphere and nitrogen 
atmosphere may be optionally used alternately. 
0180. In the process for preparing the phosphor pattern 
for a field emission display panel of the present invention, in 
the point of reducing the Steps or the like, it is preferred that 
the above-mentioned respective steps (I) to (III) are repeated 
for each color to form a multi-colored pattern comprising the 
photoSensitive resin composition layerS containing phoS 
phors which form colors of red, green and blue, and then the 
step (IV) is performed to form a multi-colored phosphor 
pattern. 

0181. In the present invention, (A) the photosensitive 
resin composition layer 4 containing a phosphor which 
independently contains respective phosphors which form 
colors of red, blue and green can be formed in any order with 
regard to the respective colors of red, blue and green. 

0182. In FIG. 4, the state in which a multi-colored 
pattern containing the photoSensitive resin composition 
layer containing a phosphor which forms colors of red, green 
and blue is formed by repeating the respective steps of (I) to 
(III) for each color is shown. In FIG. 4, the reference 
numeral 4'a is a first color pattern, 4'b is a Second color 
pattern, and 4c is a third color pattern. 

0183) In FIG. 5, the state in which the step (IV) of the 
present invention is performed to form a multi-colored 
phosphor pattern is shown. In FIG. 5, the reference numeral 
9a is a first phosphor pattern, 9b is a second phosphor 
pattern, and 9c is a third phosphor pattern. 
0.184 Also, the process for preparing the phosphor pat 
tern for a field emission display panel of the present inven 
tion is preferably carried out by repeating the respective 
steps (I) to (IV) as mentioned above for each color to form 
a multi-colored phosphor pattern in View of Suppression of 
decrease in film thickness of (A) the photosensitive resin 
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composition layer 5 containing a phosphor to form a multi 
colored phosphor pattern which colors to red, green and 
blue. 

0185. The phosphor pattern for a field emission display 
panel of the present invention can be formed by the pro 
ducing process as mentioned above, and by the phosphor 
pattern for a field emission display panel, a field emission 
display panel having high precision and excellent in bright 
neSS can be obtained. 

0186 The field emission display panel of the present 
invention comprises the above-mentioned phosphor pattern 
for a field emission display panel of the present invention on 
the substrate for forming a FED phosphor layer. 
0187. In the following, the field emission display panel of 
the present invention is explained by referring to FIG. 6 and 
FIG. 7. FIG. 6 is a schematic view showing a sectional view 
of one example of a transmission type FED, and FIG. 7 is 
a Schematic view showing a Sectional view of one example 
of a reflection type FED. 
0188 In FIG. 6 and FIG. 7, the reference numeral 10 is 
an emitter cold cathode, 11 is a glass Substrate, 12 is a 
cathode, 13 is a resistance film, 14 is a back Surface 
Substrate, and 15 is a target sheet. 
0189 The process for producing the phosphor pattern for 
a field emission display panel, the photosensitive element 
for a field emission display panel and the phosphor pattern 
for a field emission display panel of the present invention 
can be also applied to the proceSS for producing the phos 
phor pattern of a Spontaneous emission display Such as a 
CRT display panel and an electro-luminescence display 
panel (ELD), etc. 

EXAMPLES 

0190. In the following, the present invention is explained 
by referring to Examples. 

Preparation Example 1 

0191 (Preparation of a Polymer Solution having Film 
Property) 
0.192 In a flask equipped with a stirrer, a reflux con 
denser, an inert gas inlet tube and a thermometer was 
charged “P” shown in Table 1, and the temperature of the 
Solvent was raised to 80 C. under nitrogen atmosphere, and 
while maintaining the reaction temperature at 80 C.2 C., 
a mixed Solution “O'” of a material shown in Table 1 was 
uniformly added dropwise over 4 hours. 
0193 After dropwise addition, stirring was continued at 
80° C.i.2°C. for 6 hours to obtain (a) a solution having a film 
property-providing polymer (solid content: 45.5% by 
weight) having a weight average molecular weight of 80,000 
and an acid value of 130 mgKOH/g. 

TABLE 1. 

Formulation 
Material amount 

P Ethylene glycol 70 parts by 
monomethyl ether weight 
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TABLE 1-continued 

Formulation 
Material amount 

Toluene 50 parts by 
weight 

O Methacrylic acid 20 parts by 
weight 

Methyl methacrylate 55 parts by 
weight 

Ethyl acrylate 15 parts by 
weight 

n-Butyl methacrylate 10 parts by 
weight 

2,2'-Azobis(isobutyro- 0.5 parts by 
nitrile) weight 

Preparation Example 2 

0194 (Preparation of Solution (A-1) for (A) Photosensi 
tive Resin Composition Layer Containing Phosphor) 
0195 The materials shown in Table 2 were mixed for 15 
minutes by using a stirrer to prepare Solution (A-1) for (A) 
a photoSensitive resin composition layer containing a red 
color forming phosphor. 

TABLE 2 

Formulated 
Material amount 

(a) Solution having film property 
providing polymer obtained in 
Preparation example 1 

132 parts by weight 
(solid content: 60 
parts by weight) 

Polypropylene glycol dimethacrylate 40 parts by 
(average number of propylene oxide: 12) weight 
2-Benzyl-2-dimethylamino-1-(4- 1 parts by 
morpholinophenyl)-butanone-1 weight 
YOS:Eu 140 parts by 

weight 
Methyl ethyl ketone 30 parts by 

weight 

Preparation Example 3 

0196) (Preparation of Solution (A-2) for (A) Photosensi 
tive Resin Composition Containing Phosphor) 
0197) The materials shown in Table 2 were mixed for 15 
minutes by using a stirrer to prepare Solution (A-2) for (A) 
a photoSensitive resin composition layer containing a blue 
color forming phosphor. 

TABLE 3 

Formulated 
Material amount 

(a) Solution having film property 
providing polymer obtained in 
Preparation example 1 

132 parts by weight 
(solid content: 60 
parts by weight) 

Polypropylene glycol dimethacrylate 40 parts by 
(average number of propylene oxide: 12) weight 
2-Benzyl-2-dimethylamino-1-(4- 2 parts by 
morpholinophenyl)-butanone-1 weight 
ZnSi:Ag 110 parts by 

weight 
Malonic acid 0.4 part by 

weight 
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TABLE 3-continued 

Formulated 
Material amount 

Methyl ethyl ketone 30 parts by 
weight 

Preparation Example 4 

0198 (Preparation of Solution (A-3) for (A) Photosensi 
tive Resin Composition Containing Phosphor) 
0199 The materials shown in Table 2 were mixed for 15 
minutes by using a stirrer to prepare Solution (A-3) for (A) 
a photoSensitive resin composition layer containing a green 
color forming phosphor. 

TABLE 4 

Formulated 
Material amount 

(a) Solution having film property 
providing polymer obtained in 
Preparation example 1 

132 parts by weight 
(solid content: 60 
parts by weight) 

Polypropylene glycol dimethacrylate 40 parts by 
(average number of propylene oxide: 12) weight 
2-Benzyl-2-dimethylamino-1-(4- 2 parts by 
morpholinophenyl)-butanone-1 weight 
ZnS:CuAuAl 120 parts by 

weight 
Malonic acid 0.4 part by 

weight 
Methyl ethyl ketone 30 parts by 

weight 

Example 1 

0200) (Preparation of Photosensitive Element (i)) 
0201 Solution (A-1) for (A) a photosensitive resin com 
position layer containing a red color forming phosphor 
obtained in Preparation example 2 was uniformly coated on 
the surface of a polyethylene terephthalate film with a 
thickness of 50 lum, and dried with a hot air convection type 
drier at 110° C. for 10 minutes to remove the solvent 
whereby (A) the photosensitive resin composition layer 
containing a phosphor was formed. The thickness of the 
resulting (A) photosensitive resin composition layer con 
taining a phosphor was 15 um 
0202) Then, on (A) the photosensitive resin composition 
layer containing a phosphor, a polyethylene film with a 
thickness of 25 um was further laminated as a cover film to 
prepare a photosensitive element (i). 
0203 Edge fusion property of the resulting photosensi 
tive element (i) was evaluated by the following method and 
the results are shown in Table 5. 

0204 (Edge Fusion Property) 
0205 The photosensitive element (i) with a length of 90 
m wound-up in a roll State was Stored at the temperature of 
23° C. and the humidity of 60% Rh (relative humidity), and 
the exuded state of the photosensitive layer from the side 
surface of the roll was evaluated with eyes for 6 months. 
Evaluation Standard is as follows. 
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0206 O: Edge fusion property is good (the photo 
Sensitive layer was not exuded after 6 months) 

0207 X: Edge fusion property is bad (the photosen 
sitive layer was exuded after 6 months) 

Example 2 

0208 (Preparation of Photosensitive Element (ii)) 
0209. In the same manner as in Example 1 except for 
changing Solution (A-1) for (A) a photosensitive resin 
composition layer containing a red color forming phosphor 
obtained in Preparation example 2 used in Example 1 to 
Solution (A-2) for (A) a photosensitive resin composition 
layer containing a blue color forming phosphor obtained in 
Preparation example 3, a photosensitive element (ii) was 
prepared. The thickness of the resulting (A) photosensitive 
resin composition layer containing a phosphor of the pho 
tosensitive element (ii) was 15 um. 
0210 Edge fusion property of the resulting photosensi 
tive element (ii) was evaluated in the same manner as in 
Example 1 and the results are shown in Table 5. 

Example 3 

0211 (Preparation of Photosensitive Element (iii)) 
0212. In the same manner as in Example 1 except for 
changing Solution (A-1) for (A) a photosensitive resin 
composition layer containing a red color forming phosphor 
obtained in Preparation example 2 used in Example 1 to 
Solution (A-3) for (A) a photosensitive resin composition 
layer containing a green color forming phosphor obtained in 
Preparation example 4, a photosensitive element (iii) was 
prepared. The thickness of the resulting (A) photosensitive 
resin composition layer containing a phosphor of the pho 
tosensitive element (iii) was 15 um. 
0213 Edge fusion property of the resulting photosensi 
tive element (iii) was evaluated in the same manner as in 
Example 1 and the results are shown in Table 5. 

TABLE 5 

(A) Photosensitive 
resin composition 

Photosensitive layer containing Edge fusion 
element phosphor property 

Example 1 (i) (A-1) O 
Example 2 (ii) (A-2) O 
Example 3 (iii) (A-3) O 

0214. From the results shown in Table 5, edge fusion 
properties of the photosensitive elements obtained in 
Examples 1 to 3 were all good. 

Preparation Example 5 

0215 (Preparation of Film (B-1) having (B) Filling 
Layer) 

0216 A resin Solution comprising a material shown in 
Table 6 was uniformly coated on a polyethylene terephtha 
late film having a thickness of 20 tim, and dried with a hot 
air convection type drier at 80 to 110° C. for 10 minutes to 
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remove distilled water whereby (B) the filling layer was 
formed. The thickness of the resulting (B) filling layer after 
drying was 40 um. 
0217. Then, on (B) the filling layer, a polyethylene 
terephthalate film having a thickness of 25 um was lami 
nated to prepare a film (B-1) having (B) the filling layer 
which comprises the Support film, (B) the filling layer and 
the cover film. 

TABLE 6 

Formulated 
Materials amount 

Polyvinyl alcohol (produced by 17.3 parts 
Kuraray, PVA205, hydrolyzed by weight 
ratio = 80%) 
Distilled water 28 parts by 

weight 

Preparation Example 6 

0218 (Preparation of Film (B-2) having (B) Filling 
Layer) 
0219. A resin Solution comprising a material shown in 
Table 7 was uniformly coated on a polyethylene terephtha 
late film having a thickness of 20 lum, and dried with a hot 
air convection type drier at 80 to 110° C. for 10 minutes to 
remove the solvent whereby (B) the filling layer was formed. 
The thickness of the resulting (B) filling layer after drying 
was 30 um. 
0220) Then, on (B) the filling layer, a polyethylene. 
terephthalate film having a thickness of 25 um was lami 
nated to prepare a film (B-2) having (B) the filling layer 
which comprises the Support film, (B) the filling layer and 
the cover film. 

TABLE 7 

Formulated 
Materials amount 

Ethylene/ethyl acrylate copolymer 30 parts by 
(6.5/35 (weight ratio)) (Everflex weight 
EEA709, produced by Mitsui 
DuPont K.K.) 
Toluene 70 parts by 

weight 

Example 4 

0221) (Preparation of Photosensitive Element (iv)) 
0222 While peeling off each of polyethylene films of the 
photosensitive element (I) having (A) the photosensitive 
resin composition layer containing a phosphor obtained in 
Example 1 and of the film (B-2) having (B) the filling layer 
obtained in Preparation example 6, these materials were 
laminated by a lamination temperature of 20 C., a lamina 
tion rate of 0.5 m/min and a bonding pressure (cylinder 
pressure) of 5x10 Pa (since a film with the width of 10 cm 
was used, the linear pressure at this time was 1.2x10 N/m) 
to prepare a photosensitive element (iv) having (A) the 
photosensitive resin composition layer containing a phos 
phor and (B) the filling layer. 
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Example 5 

0223 (Preparation of Photosensitive Element (v)) 
0224. In the same manner as in Example 4 except for 
changing the photosensitive element (i) having (A) the 
photoSensitive resin composition layer containing a phoS 
phor obtained in Example 1 used in Example 4 to the 
photosensitive element (ii) having (A) the photosensitive 
resin composition layer containing a phosphor obtained in 
Example 2, a photosensitive element (v) having (A) the 
photoSensitive resin composition layer containing a phoS 
phor and (B) the filling layer was prepared. 

Example 6 

0225 (Preparation of Photosensitive Element (vi)) 
0226. In the same manner as in Example 4 except for 
changing the photosensitive element (i) having (A) the 
photoSensitive resin composition layer containing a phoS 
phor obtained in Example 1 used in Example 4 to the 
photosensitive element (iii) having (A) the photosensitive 
resin composition layer containing a phosphor obtained in 
Example 3, a photosensitive element (vi) having (A) the 
photoSensitive resin composition layer containing a phoS 
phor and (B) the filling layer was prepared. 

Example 7 

0227 (Preparation of Photosensitive Element (vii)) 
0228. In the same manner as in Example 6 except for 
changing the film (B-2) having (B) the filling layer obtained 
in Preparation example 6 used in Example 4 to the film (B-1) 
having (B) the filling layer obtained in Preparation example 
5, a photosensitive element (vii) having (A) the photosen 
Sitive resin composition layer containing a phosphor and (B) 
the filling layer was prepared. 

Example 8 

0229 (Preparation of Substrate (1) to which (A) the 
Photosensitive Resin Composition Layer Containing a Phos 
phor is Formed) 
0230 While peeling off the polyethylene terephthalate 
film of the photosensitive element (iv) obtained in Example 
4 at the Surface of contacting with (A) the photosensitive 
resin composition layer containing a phosphor, it was lami 
nated to a conductive layer side of a FED phosphor layer 
formed substrate to which the conductive-layer and a black 
matrix had bee formed with a lamination temperature of 
120° C., a lamination rate of 0.5 m/min and a bonding 
pressure (cylinder pressure) of 4x10 Pa (since a substrate 
with the width of 10 cm was used, the linear pressure at this 
time was 9.8x10 N/m) to prepare a substrate (1) to which 
(A) the photosensitive resin composition layer containing a 
phosphor and (B) the filling layer were laminated. 
0231. The resulting substrate (1) was cut and the cutting 
surface was observed by electron microscope. When the film 
forming property of (A) the photosensitive resin composi 
tion layer containing a phosphor was confirmed, it can be 
understood that a uniform and good (A) the photosensitive 
resin composition layer containing a phosphor had been 
formed. 
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Example 9 

0232 (Preparation of Substrate (2) to which (A) the 
Photosensitive Resin Composition Layer Containing a Phos 
phor is Formed) 

0233. In the same manner as in Example 8 except for 
changing the photosensitive element (iv) obtained in 
Example 4 used in Example 8 to the photosensitive element 
(v) obtained in Example 5, a substrate (2) to which (A) the 
photosensitive resin composition layer containing a phos 
phor and (B) the filling layer were laminated was prepared. 

0234. The resulting substrate (2) was cut and the cutting 
surface was observed, by electron microscope. When the film 
forming property of (A) the photosensitive resin composi 
tion layer containing a phosphor was confirmed, it can be 
understood that a uniform and good (A) the photosensitive 
resin composition layer containing a phosphor had been 
formed. 

Example 10 

0235 (Preparation of Substrate (3) to which (A) the 
Photosensitive Resin Composition Layer Containing a Phos 
phor is Formed) 

0236. In the same manner as in Example 8 except for 
changing the photosensitive element (iv) obtained in 
Example 4 used in Example 8 to the photosensitive element 
(vi) obtained in Example 6, a substrate (3) to which (A) the 
photosensitive resin composition layer containing a phos 
phor and (B) the filling layer were laminated was prepared. 

0237) The resulting substrate (3) was cut and the cutting 
surface was observed by electron microscope. When the film 
forming property of (A) the photosensitive resin composi 
tion layer containing a phosphor was confirmed, it can be 
understood that a uniform and good (A) the photosensitive 
resin composition layer containing a phosphor had been 
formed. 

Example 11 

0238 (Preparation of Substrate (4) to which (A) the 
Photosensitive Resin Composition Layer Containing a Phos 
phor is Formed) 

0239). In the same manner as in Example 8 except for 
changing the photosensitive element (iv) obtained in 
Example 4 used in Example 8 to the photosensitive element 
(vii) obtained in Example 7, a substrate (4) to which (A) the 
photosensitive resin composition layer containing a phos 
phor and (B) the filling layer were laminated was prepared. 

0240 The resulting substrate (4) was cut and the cutting 
surface was observed by electron microscope. When the film 
forming property of (A) the photosensitive resin composi 
tion layer containing a phosphor was confirmed, it can be 
understood that a uniform and good (A) the photosensitive 
resin composition layer containing a phosphor had been 
formed. 
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0241 (Preparation of Phosphor Pattern for Field Emis 
sion Display Panel) 

Example 12 
0242 <Preparation of Red Patternd 
0243 (I) Step of Forming (A) Photosensitive Resin Com 
position Layer Containing Phosphor on Substrate to which 
Conductive Layer was Formed 
0244. In the same manner as in Example 8, on the 
Substrate to which a conductive layer was formed, (A) the 
photoSensitive resin composition layer containing a phoS 
phor and (B) the filling layer were laminated, and then the 
polyethylene terephthalate film and (B) the filling layer were 
removed. 

0245 (II) Step of Irradiating Active Light to (A) the 
Photosensitive Resin Composition Layer Containing a Phos 
phor Imagewisely 
0246 Then, onto (A) the photosensitive resin composi 
tion layer containing a phosphor, a photomask for test was 
closely contacted and active light was imagewisely irradi 
ated with 500 m.J/cm' by using HMW-590 type exposure 
machine (trade name, available from ORC Seisakusho). 
0247 (III) Step of Selectively Removing (A) the Photo 
Sensitive Resin Composition Layer Containing a Phosphor 
to which Active Light was Imagewisely Irradiated by Devel 
opment 

0248. Then, after irradiation of the active light, the mate 
rial was allowed to Stand at normal temperature for one hour, 
Spray development was carried out by using 1% by weight 
of a sodium carbonate aqueous solution at 30° C. for 120 
Seconds. 

0249. After the development, the material was dried at 
80 C. for 10 minutes, and by using Toshiba Ultraviolet ray 
irradiating machine available from Toshiba Denzai K.K., 
irradiation with an ultraviolet ray at a dose of 3 J/cm was 
carried out and the material was further heated in a drying 
chamber at 150° C. for one hour. 

0250) <Preparation of Blue Patternd 
0251 (I) Step of Forming (A) Photosensitive Resin Com 
position Layer Containing Phosphor on Substrate to which 
Conductive Layer was Formed 
0252) In the same manner as in Example 9, on the 
Substrate to which a conductive layer was formed, (A) the 
photoSensitive resin composition layer containing a phoS 
phor and (B) the filling layer were laminated, and then the 
polyethylene terephthalate film and (B) the filling layer were 
removed. 

0253 (II) Step of Irradiating Active Light to (A) the 
Photosensitive Resin Composition Layer Containing a Phos 
phor Imagewisely 
0254 Then, onto (A) the photosensitive resin composi 
tion layer containing a phosphor, a photomask for test was 
closely contacted and active light was imagewisely irradi 
ated with 500 m.J/cm by using HMW-590 type exposure 
machine (trade name, available from ORC Seisakusho). 
0255 (III) Step of Selectively Removing (A) the Photo 
Sensitive Resin Composition Layer Containing a Phosphor 
to which Active Light was Imagewisely Irradiated by Devel 
opment 
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0256 Then, after irradiation of the active light, the mate 
rial was allowed to Stand at normal temperature for one hour, 
Spray development was carried out by using 1% by weight 
of a sodium carbonate aqueous solution at 30° C. for 120 
Seconds. 

0257. After the development, the material was dried at 
80 C. for 10 minutes, and by using Toshiba Ultraviolet ray 
irradiating machine available from Toshiba Denzai K.K., 
irradiation with an ultraviolet ray at a dose of 3 J/cm was 
carried out and the material was further heated in a drying 
chamber at 150° C. for one hour. 

0258 <Preparation of Green Patternd 
0259) (I) Step of Forming (A) Photosensitive Resin Com 
position Layer Containing Phosphor on Substrate to which 
Conductive Layer was Formed 
0260. In the same manner as in Example 10, on the 
Substrate to which a conductive layer was formed, (A) the 
photosensitive resin composition layer containing a phos 
phor and (B) the filling layer were laminated, and then the 
polyethylene terephthalate film and (B) the filling layer were 
removed. 

0261 (II) Step of Irradiating Active Light to (A) the 
Photosensitive Resin Composition Layer Containing a Phos 
phor Imagewisely 

0262 Then, onto (A) the photosensitive resin composi 
tion layer containing a phosphor, a photomask for test Was 
closely contacted and active light was imagewisely irradi 
ated with 500 ml/cm by using HMW-590 type exposure 
machine (trade name, available from ORC Seisakusho). 
0263) (III) Step of Selectively Removing (A) the Photo 
Sensitive Resin Composition Layer Containing a Phosphor 
to which Active Light was Imagewisely Irradiated by Devel 
opment 

0264. Then, after irradiation of the active light, the mate 
rial was allowed to Stand at normal temperature for one hour, 
Spray development was carried out by using 1% by weight 
of a sodium carbonate aqueous solution at 30° C. for 120 
Seconds. 

0265 After the development, the material was dried at 
80 C. for 10 minutes, and by using Toshiba Ultraviolet ray 
irradiating machine available from Toshiba Denzai K.K., 
irradiation with an ultraviolet ray at a dose of 3 J/cm was 
carried out and the material was further heated in a drying 
chamber at 150° C. for one hour. 

0266 (IV) Step of Forming Phosphor Pattern by Remov 
ing Unnecessary Portion from the Above-Mentioned Pattern 
by Calcination 
0267 The FED phosphor layers-formed substrate in 
which a multi-colored pattern comprising red, blue and 
green had been formed on the conductive layer and the black 
matrix was treated by a Lewis acid Solution, then Subjected 
to heat treatment (calcination) at 500° C. for 30 minutes to 
remove the unnecessary resin component to obtain a trans 
mission type FED front panel provided with the phosphor 
pattern for a field emission display panel. 

0268. The sectional view of the resulting transmission 
type FED front panel was observed by stereomicroscope and 
SEM and the shapes of the phosphor patterns were evalu 
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ated. AS the results, the multi-colored phosphor pattern 
comprising red, blue and green showed no defects in any of 
the three colors and formed with good adhesiveness. 

Example 13 
0269 (Preparation of Transmission Type Field Emission 
Display Panel) 
0270. By using the transmission type FED front panel 
obtained in Example 12, the transmission type field emission 
display panel shown in FIG. 6 was prepared according to the 
conventionally known method. 
0271 When the resulting transmission type field emis 
Sion display panel lighted by the conventionally known 
method, high efficiency emission luminance and uniform 
panel display were observed. 
0272 According to the process for producing the phos 
phor pattern for the field emission display panel of the 
present invention, a phosphor pattern for a field emission 
display panel can be formed on a Substrate Such as a 
Substrate for forming a phosphor layer for a field emission 
display panel on which a conductive layer is formed with 
good mass productivity, high precision and uniform shape. 
0273 According to the process for producing the phos 
phor pattern for the field emission display panel of the 
present invention, a proceSS for preparing a phosphor pattern 
for a field emission display panel with excellent workability 
and environmental safety can be provided. 
0274. According to the process for producing the phos 
phor pattern for the field emission display panel of the 
present invention, decrease in a film thickneSS can be 
restrained and excellent photoSensitivity can be obtained. 
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0275 According to the photosensitive element for a field 
emission display panel of the present invention, restraint of 
edge fusion and handling property are excellent, and a 
phosphor pattern having high precision, uniform shape and 
excellent photosensitivity with good workability can be 
formed. 

0276 According to the phosphor pattern for a field emis 
Sion display panel of the present invention, high precision, 
uniform shape and excellent in luminance can be obtained. 
0277 According to the field emission display panel pro 
Vided with a phosphor pattern for a field emission display 
panel of the present invention, field emission display panel 
having a high precision, uniform shape and excellent in 
luminance can be obtained. 

What is claimed is: 
1. A photoSensitive element for a field emission display 

panel having (B) a filling layer on a Support film, and (A) a 
photosensitive resin composition layer containing a phos 
phor on (B) the filling layer. 

2. A photoSensitive element for a field emission display 
panel according to claim 1, wherein (A) said photosensitive 
resin composition layer containing a phosphor contains: 

(a) a polymer having a film-forming property, 
(b) a photopolymerizable unsaturated compound having 

an ethylenically unsaturated group, 
(c) a photoinitiator forming a free radical by irradiation of 

active light, and 
(d) a phosphor. 


